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Coml)utm  l)ar(ic.lc  simulation has lmoIIw  a staudard lIIdhod  in space and lal)oratory
p] asln a physics rcmarch. IIowmmr,  the sc.opc of the physics that call  be resolved  ill a
silrlulatioll  study  critically dcpcncls  on the colnl)utatiollal  power, wllic.11  restricts  llIe spatial
sc.ale, t,illlc  scale, and nuInlm  of particles that call  lM used ill a silnu]ation.  Massivdy  paralld
cmnl)utcrs  have providd  Colnl)utatiollal  ~)ossihilitics  that were l)rcvious]y  IIot collccivalj]c.

A tlllcc-(lil~lcl~siollal  clcctrolnaglldic  pla. wna l)artic]c-ill-cdl  code has hmI dmelold 011
tlIc lIItcl  ‘1’oucJIstoIIc l)elta MIMI) ljarallcl colnl)utcr. ‘J1his  code silnulat,cs  l)laslna cfl’cc.ts I)y
cwolving  in t,ilnc tllc tra.jmtories  of cllargml l)articlm  ill tllcir self-collsistmlt Clcc.tlc)ltlag]lctic
fie]d.  l’;ach particle is followed by integrating the IJorcntz  equation , and the dcxtrolnag-
IIetic field is updatd  locally using a rigorous cllargc-c.c~llselvatic)ll  fillitc-clifycrc!l]cc  lcalj frog
lnethod  [1 ]. ‘1’his code is bad 011 the Gmcral Cone.urrcmt I’IC algorithm whid uses a do-
IIlaili  dccolnpositiol) h divide t,l Ie c.olnputation alnc)llg tlIc Iwoccssors[2].  l’artichs  mus t  bc
exchanged bdwccm l)rocessors as they ]nove hdwmn processor dolnaills. ‘J’hc cfficiences  for
1-, 2-, and 3-dilncllsional l)artitiolls  of tllc tlIrcw  dilncllsiolla]  doInaill  am colnl)ard,  and tlIc
algorithm is found to lm very cfllcicllt  cwcl I wlImI a large fraction of tile l)articlcs  must,  hc
(’xcllallgcd  at every time stq).

‘J’llis l)alallcl I’IC code will bc uscxl to l)crforln  large scale silllula(ions (u]) to lnorc tllall
100 IIlillion  l)articlcs)  of a varidy of l)laslna l)hysic.s  proljlcIIIs, l{csults of plaslna  wave
radiation hy a lnoving current source in a magllctizcd  l)laslna  will hc discussd.
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